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1 ????
$k\geq 2$ ????????????????? $\mathfrak{g}$ ????????? $\hat{\mathfrak{g}}$ ?????
?? $k$ ?????? $L_{\hat{\mathfrak{g}}}(k, 0)$ ?????????????????? $\mathfrak{g}$ ??????
??? $\mathfrak{h}$ ?????? $\triangleright_{\mathfrak{g}}(k, 0)$ ???????????????????????
?????? $L_{\hat{\mathfrak{g}}}(k, 0)$ ?????????? $K(\mathfrak{g}$ ,???????????????
????????????????? ([7]).
?????? $\mathfrak{g}=sl_{2}$ ??????????????????? $K(sl_{2}, k)$ ???
???????????????????? [2], [4], [5] ????????????
??? $K(\mathcal{S}l_{2}, k)$ ?????????????????????? $n$ ? $\mathbb{Z}_{k}$-code $D$ ?
?????????????????????????? $M_{D}$ ?????????




2 ?? $K(sl_{2}, k)$-?? $M^{(j)},$ $0\leq i\leq k-1$
????????????????????? $K(sL_{2}, k)$ ????? $M^{(j)},$ $0\leq$
$i\leq k-1$ ????????????????????????????
$k\geq 2$ ?????? $L=\mathbb{Z}\alpha_{1}+\cdots+\mathbb{Z}\alpha_{k}$ ??? $k$ ??????????? $\langle\alpha_{i},$ $\alpha j\rangle=$
$2\delta_{ij}$ ?????????? $L$ ? $A_{1}$ ??????? $k$ ????? $A_{1}^{\oplus k}$ ???? $\gamma=$
$\alpha_{1}+\cdots+\alpha_{k}$ ???? $\gamma$ ????? $L$????? $N$ ???? $N= \sum_{p=1}^{k-1}\mathbb{Z}(\alpha_{p}-\alpha_{p+1})\cong$
$\sqrt{2}A_{k-1}$ ???? $R=N\oplus \mathbb{Z}\gamma$ ?????????????????? $X^{\perp}$ ??? $X$




? 1926? 2014? 88-97 88
?? 2.1 (1) $R\subset L\subset L^{\perp}\subset R^{\perp}.$
(2) $L=?_{}i=0^{k-1}(R+i\alpha_{1})$ .
(3) $L+ \mathbb{Z}\frac{1}{2k}\gamma=\bigcup_{i=0}^{k-1}\bigcup_{j=0}^{2k-1}(R+i\alpha_{1}+_{2k}\angle\gamma)$ .
(4) $R^{\perp}=N^{\perp}\oplus(\mathbb{Z}\gamma)^{\perp},$ $( \mathbb{Z}\gamma)^{\perp}=\mathbb{Z}\frac{1}{2k}\gamma.$
?????? $\mathbb{C}\{R^{\perp}\}$ ???????? $\{e^{\alpha}|\alpha\in R^{\perp}\}$ ???? $R^{\perp}$ ? $N^{\perp}$ ? $(\mathbb{Z}\gamma)^{\perp}$
???????? $\mathbb{C}\{R^{\perp}\}$ ???? $e^{\alpha},$ $\alpha\in R^{\perp}$ ? $e^{j\gamma/2k},$ $i\in \mathbb{Z}$ ???????
$e^{\alpha}e^{j\gamma/2k}=e^{j\gamma/2k}e^{\alpha}=e^{\alpha+j\gamma/2k}, \alpha\in R^{\perp}, j\in \mathbb{Z}$ (2.1)
??????
$V_{R^{\perp}}=M_{\mathbb{C}\otimes_{Z}R}(1)\otimes \mathbb{C}\{R^{\perp}\}$ ???? $v\in V_{R^{\perp}}$ ??????????
$Y(v, z)= \sum_{n\in \mathbb{Q}}v_{n}z^{-n-1}\in$
(End $V_{R^{\perp}}$ ) $\{z\}$
? [6, Chapter 3] ????????? $(V_{R^{\perp}}, Y)$ ??????? (generalized vertex
algebra) ??? ([6, Theorem 9.8]).
$R^{\perp}$ ???????? $X$ ????? $\mathbb{C}\{R^{\perp}\}$ ?????
$\mathbb{C}\{X\}=span\{e^{\alpha}|\alpha\in X\}\subset \mathbb{C}\{R^{\perp}\}$ (2.2)
?????
$V_{X}=M_{\mathbb{C}\otimes z^{X}}(1)\otimes \mathbb{C}\{X\}$
????????? $Y(v, z)$ ??????
$v_{n}w\in V_{R+\lambda+\mu}, v\in V_{R+\lambda}, w\in V_{R+\mu}, \lambda, l^{\iota}\in R^{\perp}$ (2.3)
????????????
$X=R,$ $N,$ $\mathbb{Z}\gamma,$ $L$ ???? $V_{X}$ ???????????? $V_{L^{\perp}}$ ? V???? $V_{R^{\perp}}$ ?
VR-7]??????? $R^{\perp}$ ? $N^{\perp}$ ? $(\mathbb{Z}\gamma)^{\perp}$ ???????? $\mathbb{C}\{R^{\perp}\}=\mathbb{C}\{N^{\perp}\}\otimes \mathbb{C}\{(\mathbb{Z}\gamma)^{\perp}\}$
???? $V_{R^{\perp}}=V_{N\perp}\otimes V_{(\mathbb{Z}\gamma)^{\perp}}$ ????????? $V_{R}=V_{N}\otimes V_{\mathbb{Z}\gamma}$ ????
$e^{p\gamma/2k}$ ??????? $\mathbb{C}\{R^{\perp}\}$ ????????????????? $\psi_{p}:V_{R^{\perp}}arrow$
$V_{R^{\perp}}$ ?????????
$\psi_{p}:u\otimes e^{\alpha}\mapsto u\otimes(e^{\alpha}e^{p\gamma/2k})=u\otimese^{\alpha+p\gamma/2k},$ $u\in M_{\mathbb{C}\otimes_{\mathbb{Z}}R}(1)$ , $\alpha\in R^{\perp},$ $p\in \mathbb{Z}.$ $(2.4)$
?????? $\psi_{p}$ ???? (2.1) ?????????
?? 2.2 (1) $\psi_{p}\circ\psi_{q}=\psi_{p+q},$ $(\psi_{p})^{-1}=\psi_{-p},$ $p,$ $q\in \mathbb{Z}.$
(2) $\psi_{p}:V_{R^{\perp}}arrow V_{R\perp}$ ? $V_{?}$ -?????????
(3) $\psi_{p}(V_{R+\lambda})=V_{R+\lambda+p\gamma/2k},$ $\lambda\in R^{\perp},$ $p\in \mathbb{Z}.$
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$\mathbb{Z}\alpha_{i},$ $i=1$ , . . . , $k$ ? $A_{1}$ ?????????????????????????
? $V_{\mathbb{Z}\alpha}$ , ?? $A_{1}$ ????????? $\hat{sl}_{2}$ ???? 1?????? $L_{\hat{sl}_{2}}(1,0)$ ????
$L=A_{1}^{\oplus k}$ ??????????????? $\hat{sl}_{2}$ ???? $k$ ?????? $L_{\hat{sl}_{2}}$ $(k, 0)$
????????? 3???
$H=\gamma(-1)1, E=e^{\alpha 1}+\cdots+e^{\alpha_{k}}, F=e^{-\alpha 1}+\cdots+e^{-\alpha_{k}}$
????????????????????? $e^{\gamma}$ ? $e^{-\gamma}$ ???????????
????????? $V^{aff}$ ??? $V^{\gamma}$ ??? $([5,$ Section $4 V^{aff}\cong L_{\hat{sl}_{2}}(k, 0),$ $V^{aff}\supset$
$V^{\gamma}\cong V_{\mathbb{Z}\gamma}$ ????
$V^{\gamma}\cong V_{\mathbb{Z}\gamma}$ ? $V^{aff}$ ???????????? $M^{0}$ ???? $M^{0}$ ?????????
???????? $K(sl_{2}, k)$ ???? $M^{0}=Com_{V^{aff}}(V_{\mathbb{Z}\gamma})\cong K(sl_{2}, k)$ . $V^{aff}$ ????
$M^{0}\otimes V_{\mathbb{Z}\gamma}$-???????????????
$V^{aff} \cong\bigoplus_{j=0}^{k-1}M^{j}\otimes V_{\mathbb{Z}\gamma-j\gamma/k}$ (2.5)
????? $M^{j},$ $0\leq j\leq k-1$ ? $M^{0}$ ?????????
$V^{aff}\cong L_{\hat{sl}_{2}}(k, 0)$ ????? $L_{\hat{sl}_{2}}(k, i)$ , $0\leq i\leq k$ ? $V_{L^{?}}$ ???????????
???? $M^{0}\otimes V_{\mathbb{Z}\gamma}$-?????
$L_{\hat{sl}_{2}}(k, i)= \bigoplus_{j=0}^{k-1}M^{i,j}\otimes V_{\mathbb{Z}\gamma+(i-2j)\gamma/2k}$ (2.6)
??????? $M^{0,j}=M^{j}$ ????
$M^{0}\cong K(sl_{2}, k)$ , ??? $M^{i,j},$ $0\leq i\leq k,$ $0\leq i\leq k-1$ ???????????
????? $([2], [3|, [4], [5])$ .
(i) $M^{0}$ ?????? $C_{2}$ ???? CFT ??????????????????
$2(k-1)/(k+2)$ ????
(ii) $M^{0}$ ????????? ch $M^{0}=1+q^{2}+2q^{3}+\cdots$ ????
(iii) $M^{i,j}\cong M^{k-i,k-i+j}$ ????
(iv) $M^{i,j},$ $0\leq j<i\leq k$ ??? $M^{0}$-????????????????




$/ \backslash / \backslash$
$T M^{0} V^{\gamma}=V_{\mathbb{Z}\gamma}$
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$\Lambda 4^{0}$ ????? $M^{j},$ $0\leq i\leq k-1$ ??(2.5) ???? $V_{\mathbb{Z}\gamma}$-?? $V_{\mathbb{Z}\gamma-j\gamma/k}$ ????
??? $M^{j}\otimes V_{\mathbb{Z}\gamma-j\gamma/k}$ ???????????? 4??????????? $M^{0}$ ??
??? $M^{j},$ $0\leq j\leq k-1$ ?????????
Step 1. $\gamma(0)=H_{0}$ ??????? $V_{R}\perp$ ????? $\sigma=\exp(2\pi\sqrt{-1}\gamma(0)/2k)$ ??
????????? 2.1 (2) ??? $V_{L}=\oplus_{i=0}^{k-1}V_{R+i\alpha 1}$ ????
$\{v\in V_{L}|\sigma v=\exp(2\pi i\sqrt{-1}/k)v\}=V_{R+i\alpha_{1}}$
???????(2.5) ??
$\{v\in V^{aff}|\sigma v=\exp(-2\pi j\sqrt{-1}/k)v\}\cong M^{j}\otimes V_{\mathbb{Z}\gamma-j\gamma/k}$
????????
$V^{aff}\cap V_{R-j\alpha_{1}}\cong M^{j}\otimes V_{\mathbb{Z}\gamma-j\gamma/k},0\leq j\leq k-1$ (2.7)
??? $M^{0}\otimes V_{\mathbb{Z}\gamma}$-??????????
Step 2. $M^{0}=Com_{V^{aff}}(V_{\mathbb{Z}\gamma})\subset Com_{V_{L}}(V_{\mathbb{Z}\gamma})=V_{N}$ ???? 2.2 (2) ??? $\psi_{p}$ ?
$V_{?}$-????????? $\psi_{p}$ ? $M^{0}$-???????????????
$\gamma$
-?? $V_{\mathbb{Z}\gamma-j\gamma/k}$
? $\psi_{2j}$ ????? $V_{\mathbb{Z}\gamma}$ ????????(2.7) ?? $M^{0}\otimes V_{\mathbb{Z}\gamma}$-?????
$\psi_{2j}(V^{aff}\cap V_{R-j\alpha 1})\cong M^{j}\otimes V_{\mathbb{Z}\gamma}, 0\leq j\leq k-1$ (2.8)
?????
Step 3. $V^{aff}$ ????????????? $T=Com_{V_{L}}(V^{aff})$ ???? $T$ ? $M^{0}$ ?
???????????????? $T$ ????????????? $V^{aff}$ ????
???? $T$ ????? $\omega_{T}$ ???? $V^{aff}=\{v\in V_{L}|(\omega_{T})_{1}v=0\}$ ????????
$\{v\in V_{R-j\alpha}1|(\omega_{T})_{1}v=0\}=V^{aff}\cap V_{R-j\alpha_{1}}$ (2.9)
????
$\omega_{T}\in V$?? $V_{N}$ ? $V_{\mathbb{Z}\gamma}$ ???????????????? $\psi_{2j}$ ???? $(\omega_{T})_{1}$ ?
???????????????? $\psi_{2j}$ ????? $\psi_{2j}(V_{R-j\alpha}1)=V_{R-j\alpha_{1}+j\gamma/k}$ ??
??(2.9) ???? $\psi_{2j}$ ?????????(2.8) ??
$\{v\in V_{R-j\alpha_{1}+j\gamma/k}|(\omega_{T})_{1}v=0\}\cong M^{j}\otimes V_{\mathbb{Z}\gamma}, 0\leq j\leq k-1$ (2.10)
??????
Step 4. $i\in \mathbb{Z}$ ?????
$N^{j}=N-j\alpha_{1}+j\gamma/k\subset N^{\perp}$ (2.11)
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???? $-k\alpha_{1}+\gamma\in N$ ???? $N^{j}$ ? $i(mod k)$ ????? $R-j\alpha_{1}+j\gamma/k=N^{j}\oplus \mathbb{Z}\gamma$
? $N^{j}$ ? $\mathbb{Z}\gamma$ ???????? $V_{R-j\alpha_{1}+j\gamma/k}=V_{Nj}\otimes Vz_{\gamma}$ ?
$V_{N^{j}}=\{v\in V_{R-j\alpha_{1}+j\gamma/k}|(\omega_{\gamma})_{1}v=0\}$
?????????? $\omega_{\gamma}$ ? $V^{\gamma}\cong \mathbb{Z}\gamma$ ???????? $(\omega_{T})_{1}$ ???? $(\omega_{\gamma})_{1}$ ???
???????(2.10) ??? $\{v\in V_{Nj}|(\omega_{T})_{1}v=0\}$ ??? $M^{0}$-?? $M^{j}$ ?????
????????
$M^{(j)}=\{v\in V_{N^{j}}|(\omega_{T})_{1}v=0\}, 0\leq j\leq k-1$ (2.12)
???? $M^{(0)}=M^{0}$ ???????????????????????
?? 2.3 $M^{0}$ -?????? $M^{(j)}\cong M^{j},$ $0\leq i\leq k-1$ ????
3 $\mathbb{Z}_{k}$-code VOA $M_{D}$
$n$ ????????? $(\mathbb{Z}_{k})^{n}$ ????????????? $n$ ? $\mathbb{Z}_{k}$-code?????
???????????? $M^{(j)},$ $0\leq j\leq k-1$ ??????? $n$ ? $\mathbb{Z}_{k}$-code???
??????????????????????
$\xi=(i_{1}, \ldots, i_{n})$ , $\eta=(j_{1}, \ldots, j_{n})\in(\mathbb{Z}_{k})^{n}$ ???????????
$(\xi|\eta)=i_{1}j_{1}+\cdots+i_{n}j_{n}\in \mathbb{Z}_{k}$ (3.1)
????? $D$ ??? $n$ ? $\mathbb{Z}_{k}$-code???? (A) ? (B) ?????????????
???
(A)???? $\xi\in D$ ???? $(\xi|\xi)=0$ ????
(B) $k$ ????????? $\xi,$ $\eta\in D$ ???? $(\xi|\eta)\in\{0, k/2\}$ ???? $(\xi|\xi)=k/2$
???? $\xi\in D$ ??????
$k$ ???????(A) ???????? $\xi,$ $\eta\in D$ ???? $(\xi|\eta)=0$ ??????
?? $D$ ? self-orthogonal ???????? $k$ ??????????????
$D$ ??(A)???? (B)????????? $n$ ? $\mathbb{Z}_{k}$-code???? $D$ ?????
$N^{\perp}$ ? $n$????? $(N^{\perp})^{\oplus n}$ ?????????? $\Gamma_{D}$ ????
$\xi=(i_{1}, \ldots, i_{n})\in(\mathbb{Z}_{k})^{n}$ ????
$N_{\xi}=N^{i_{1}}\oplus\cdots\oplus N^{i_{n}}\subset(N^{\perp})^{\oplus n}$ (3.2)




???? $\alpha\in N_{\xi},$ $\beta\in N_{\eta}$ ???? $\alpha+\beta\in N_{\xi+\eta}$ ???? $D$ ?????? $(\mathbb{Z}_{k})^{n}$ ?
??????? $\Gamma_{D}$ ?????? $(N^{\perp})^{\oplus n}$ ???????????? $a\in N^{i},$ $b\in N^{j}$
??? $\langle a,$ $b\rangle\in-2ij/k+2\mathbb{Z}$ ???? $\alpha\in N_{\xi},$ $\beta\in N_{\eta}$ ???
$\langle\alpha, \beta)\in-\frac{2}{k}(\xi|\eta)+2\mathbb{Z}$ (3.4)
????????????????????
?? 3.1 (1) $D$ ??? (A)?????? $\Gamma_{D}$ ???????????
(2) $k$ ???? $D$ ??? (B)??????$\Gamma_{D}$ ??????????????? $\Gamma_{D}$
???????? $\langle\alpha,$ $\alpha\rangle$ ????????? $\alpha\in\Gamma_{D}$ ??????
$k$ ???? $D$ ? (B) ?????? $\alpha\in N_{\xi}$ ?????(3.4) ??? $(\xi|\xi)=0$ ???
? $(\xi|\xi)=k/2$ ?????? $\langle\alpha,$ $\alpha\rangle$ ?????????????
$\Gamma_{D}^{\overline{p}}=\{\alpha\in\Gamma_{D}|\langle\alpha, \alpha\rangle\inp+2\mathbb{Z}\}, p=0, 1$ (3.5)
????? $\Gamma_{D}=\Gamma_{D}^{\overline{0}}\cup\Gamma_{D}^{\overline{1}}$ ????




$V_{\Gamma_{D}}=M_{\mathbb{C}\otimes_{\mathbb{Z}}\Gamma_{D}}(1)\otimes \mathbb{C}\{\Gamma_{D}\}\subset(V_{N^{\perp}})^{\otimes n}$ (3.7)
??????????????
?? 3.2 (1) $D$ ??? (A)?????? $V_{\Gamma_{D}}$ ????????????
(2) $k$ ???? $D$ ??? (B)?????? $V_{\Gamma_{D}}=V_{\Gamma_{D}}^{\overline{0}}\oplus V_{\Gamma_{D}}^{\overline{1}}$ ?????????
????? $V_{\Gamma_{D}}^{\overline{0}}$ ???? $V_{\Gamma_{D}}^{\overline{1}}$ ?
$V_{\Gamma_{D}}^{\overline{p}}=1 I/[_{\mathbb{C}\otimes z^{\Gamma_{D}}}(1)\otimes(\bigoplus_{\alpha\in\Gamma_{D}^{\overline{p}}}e^{\alpha}) , p=0, 1$
????
$\xi=(i_{1}, \ldots, i_{n})\in(\mathbb{Z}_{k})^{n}$ ?????
$V_{N_{\xi}}=V_{N^{i_{1}}}\otimes\cdots\otimes V_{N^{i_{n}}}\subset(V_{N^{\perp}})^{\otimes n}$
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$\xi=(i_{1}, \ldots, i_{n})\in(\mathbb{Z}_{k})^{n}$ ?????
$\Lambda 4i_{\xi}=M^{(i_{1})}\otimes\cdots\otimes M^{(i_{n})}$ (3.9)
???????? $M^{(j)},$ $j\in \mathbb{Z}_{k}$ ?? 2???????? M0-??????????
? $M_{\xi}$ ??? (M0) $\otimes$n-??????????(2.12) ???
$M_{\xi}=\{v\in V_{N_{\xi}}|(\omega_{T\otimes n})_{1}v=0\}$ (3.10)
???????????? ???? $\omega_{T\otimes n}$ ? $(V_{N})^{\otimes n}$ ????? $T^{\otimes n}$ ????????
$\xi$ ? $0=(0, . . , 0)$ ????? $M_{0}=(M^{(0)})^{\otimes n}$ ? $M^{(0)}=M^{0}$ ? $n$???????
???????? $M^{(j)}\cong M^{j}$ ?????????????? $j(k-j)/k$ ???? $M_{\xi}$
??????????????
$( \sum_{p=1}^{n}i_{p})-\frac{(\xi 1\xi)}{k}$ (3.11)
????
$T^{\otimes n}$ ? $V_{\Gamma_{D}}$ ??????????? $M_{D}$ ????
$M_{D}=Com_{V_{\Gamma_{D}}}(T^{\otimes n})=\{v\in V_{\Gamma_{D}}|(\omega_{T\otimes n})_{1}v=0\}.$




?? 3.3 (1) $D$ ??? (A)?????? $M_{D}$ ?????? $C_{2}$ ???? $CFT$???
??????????????? $2(k-1)n/(k+2)$ ????
(2) $k$ ???? $D$ ??? (B)?????? $M_{D}=M_{D}^{\overline{0}}\oplus M_{D}^{\overline{1}}$ ?????????
??????? $M_{D}^{\overline{0}}$ ???? $M_{D}^{\overline{1}}$ ?
$M_{D}^{\overline{0}}= \bigoplus_{\xi\in D,(\xi|\xi)=0}M_{\xi}, M_{D}^{\overline{1}}= \bigoplus_{\xi\in D,(\xi|\xi)=k/2}M_{\xi}$
?????????? $M_{D}^{\overline{0}}$ ?????? $C_{2}$ ???? $CFT$???????????
??????? $M_{D}^{\overline{1}}$ ????????? $1/2+\mathbb{Z}$ ?????
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?????????? $M^{0}\cong K(sl_{2}, k)$ ????????? $C_{2}$ ????????
? $n$??????? $M_{0}=(M^{(0)})^{\otimes n}$ ????????? $C_{2}$ ??????????
[1], [12]???? $D$ ? (A) ??????????? $M_{D}$ ????????? $C_{2}$ ??
??????????? $k$ ???? $D$ ? (B) ???????? $M_{D}^{\overline{0}}$ ???????
?? $C_{2}$ ???????????????
?? 3.4 $\Lambda_{i}\Gamma^{0}\cong K(sl_{2}, k)$ ? $k(k+1)/2$ ?????? $1Il^{i,j}$ ??? $1I\ell^{0,j}=M^{j},$ $0\leq$
$i\leq k-1$ ??????????????????? ([3]). ?????? $M_{\xi},$ $\xi\in D$
????????? lIlo-??????(3.12) ? $\Lambda$???????????????
????code $D$ ???????? $\Gamma_{D}$ ????????????????????
???? D ????????????????? $T^{\otimes n}$ ?????????? $M_{D}$ ?
????????????????????? $M_{\xi}$ ????????? $M_{0}$-????
???????????
4 $k$????????
?? (A) ?????? (B) ?????? $n$ ? $\mathbb{Z}_{k}$-code $D$ ???????????
????? $C_{2}$ ?????????????? $M_{D}$ ???????? $k=2$ , 3, 4?
??? $K(sl_{2}, k)$ ?????????? 1/2????????????? $\mathcal{L}(1/2,0)$ ,
3-state Potts model $\mathcal{L}(4/5,0)\oplus \mathcal{L}(4/5,3)$ , ??? $\langle\alpha,$ $\alpha\rangle=6$ ???? $\alpha$ ?????




$k=2$ ???? $L=\mathbb{Z}\alpha_{1}+\mathbb{Z}\alpha_{2}\cong A_{1}^{\oplus 2},$ $\gamma=\alpha_{1}+\alpha_{2},$ $N=\mathbb{Z}(\alpha_{1}-\alpha_{2})\cong\sqrt{2}A_{1}$ ??




???? $M^{0}\cong \mathcal{L}(1/2,0)$ ????? 1/2??????????????? $M^{1}\cong$
$\mathcal{L}(1/2,1/2)$ ????????? 1/2????????? $n=1$ ? $D=\{(0)$ , (1) $\}$ ?
????
$]|_{j}I_{D} \cong \mathcal{L}(\frac{1}{2},0)\oplus \mathcal{L}(\frac{1}{2}, \frac{1}{2})$
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?????????????
$k=2$ ??? $\{0, k/2\}=\mathbb{Z}_{k}$ ??????????? $n$ ? $\mathbb{Z}_{2}$-code $D$ ? (A) ???
(B) ???????? $k=2$ ???? $\Lambda I_{D}$ ?????[10], [11] ?????????
4.2 Case $k=3$
$k=3$ ???? $L=\mathbb{Z}\alpha_{1}+\mathbb{Z}\alpha_{2}+\mathbb{Z}\alpha_{3}\cong A_{1}^{\oplus 3},$ $\gamma=\alpha_{1}+\alpha_{2}+\alpha_{3},$ $N=\mathbb{Z}(\alpha_{1}-\alpha_{2})+$
$\mathbb{Z}(\alpha_{2}-\alpha_{3})\cong\sqrt{2}A_{2}$ ???? $N^{j}=N-j\alpha_{1}+j\gamma/k,$ $j=1$ , 2?
$N^{1}=N+ \frac{1}{3}((\alpha_{1}-\alpha_{2})-(\alpha_{2}-\alpha_{3}$
$N^{2}=N+ \frac{1}{3}(-(\alpha_{1}-\alpha_{2})+(\alpha_{2}-\alpha_{3}))$
???? $k=3$ ???? $M_{D}$ ??[9] ?????????
4.3 Case $k=4$
$k=4$ ???? $M_{D}$ ???????????? [8] ??????????????






????????????? $M^{(0)},$ $M^{(1)},$ $M^{(2)},$ $M^{(3)}$ ??? $M^{0}$-????????
????
[1] T. Abe, G. Buhl and C. Dong, Rationality, regularity and $C_{2}$-coniteness,
Trans. Amer. Math. Soc. 356 (2004). 3391-3402.
[2] T. Arakawa, C.H. Lam and H. Yamada, Zhu's algebra, $C_{2}$-algebra and $C_{2^{-}}$
coniteness of parafermion vertex operator algebras, preprint, $arXiv:1207.3909.$
[3] T. Arakawa, C.H. Lam and H. Yamada, in preparation.
96
[4] C. Dong, C.H. Lam, Q. Wang and H. Yamada, The structure of parafermion
vertex operator algebras, J. Algebra 323 (2010), 371-381.
[5] C. Dong, C.H. Lam and H. Yamada, $W$-algebras related to parafermion alge-
bras, J. Algebra 322 (2009), 2366-2403.
[6] C Dong and J. Lepowsky, Generalized Vertex Algebras and Relative ??rtex OP-
erators, Progress in Math., Vol. 112, Birkh\"auser, Boston, 1993.
[7] C. Dong and Q. Wang, The structure of parafermion vertex operator algebras:
general case, Commun. Math. Phys. 299 (2010), 783-792.
[8] M. Kitazume, C.H. Lam and H. Yamada, A class of vertex operator algebras
constructed $from\mathbb{Z}_{8}$ codes, J. Algebra 242 (2001), 338-359.
[9] M. Kitazume, M. Miyamoto and H. Yamada, Ternary codes and vertex operator
algebras, J. Algebra 223 (2000), 379-395.
[10] M. Miyamoto, Binary codes and vertex operator (super)algebras, J. Algebra
181 (1996), 207-222.
[11] M. Miyamoto, Representation theory of code vertex operator algebra, J. Algebra
201 (1998), 115-150.
[12] H. Yamauchi, Module categories of simple current extensions of vertex operator
algebras, J. Pure Appl. Algebra 189 (2004), 315-328.
97
